This paper investigates the impact of 'outsourcing' on the relative wages and employment of the low-skilled in the UK. In contrast to previous studies which proxy outsourcing by imports from all countries, we examine whether the source of imports is important. We disaggregate UK imports according to individual supplier countries and construct import penetration terms for different groups of countries -ie, distinguishing between imports from industrialized countries and imports from low-wage countries -for each 4-digit industry within the broader categories of textiles and non-electrical machinery. Our econometric results show that imports from low-wage countries have made a significant contribution to the decline in the relative wages and employment of the less-skilled in the UK, with no discernible effect resulting from imports originating from industrialised countries. The estimates suggest that rising imports from low-wage countries may account for about 40 per cent of the rise in the wage bill share of skilled workers, and approximately one-third of the increase in their employment share, in the UK textiles sector during the period 1970-1983. We also offer some limited evidence that the degree of outsourcing may differ across industries and that large currency appreciations may have a disproportionately large impact on the economic fortunes of the less-skilled, partly by creating an increased 'threat' of outsourcing.
Non-Technical Summary:
In the UK, the relative wages and employment of the low-skilled fell dramatically during the 1980s. During that decade the real earnings of the top tenth of male earners in the UK rose at a rate five times faster than that of the earnings of the bottom tenth of male earners. The unemployment rate of less-skilled males in the UK rose from 6.4% in the mid-1970s to 18.2% by the mid-1980s, whereas over the same period the unemployment rate of skilled males only rose from 2.0% to 4.7%. Two main explanations are frequently offered for the apparent shift in demand away from low-skilled workers in the UK and other industrial countries. First, that skillbiased labour-saving technical progress has reduced the relative demand for unskilled workers;
second, that increased international trade with nations with an abundant supply of low-skill and low-wage labour has decreased the demand for low-skilled workers in the advanced industrialised countries.
One explanation of how trade with low-wage countries may push down the relative wages and employment of unskilled workers within industries is provided by the notion of 'outsourcing'.
Outsourcing occurs where firms take advantage of both the low-wage costs of relatively labour abundant countries and modern production techniques -whereby the process of manufacturing a product can be broken-down into a number of discrete activities -by moving the low-skillintensive parts of production abroad, but continue to carry out the high-skill-intensive activities themselves. Once the low-skill activities have been performed the goods are then imported back from the low-wage countries and either used as intermediate inputs or sold as finished goods.
Hence, trade with the low-wage countries via this route will shift employment away from lessskilled towards skilled workers in countries such as the UK, and put downward pressure on the relative wages and employment of low-skilled workers within industries.
In this paper, we empirically assess whether outsourcing has influenced inequality in the UK by disaggregating UK imports according to individual supplier countries and constructing an import share term for different groups of countries -ie, industrialised and low-wage countries -for each 4-digit industry within the broader categories of textiles and non-electrical machinery. Thus, we explicitly identify imports solely from low-wage countries and use this as a variable for explaining changes in the relative wages and employment of the low-skilled in the UK, and thereby more accurately proxy outsourcing to low-wage countries. In common with most studies on this issue we define non-manual workers as skilled and manual workers as less-skilled.
We also investigate two other closely related hypotheses. First, given that one might expect lowskill-intensive industries (such as textiles) to be more prone to outsourcing than high-skillintensive sectors, we investigate whether the degree of outsourcing differs across industries.
Second, we also consider whether the large appreciation of sterling in the early 1980s had a disproportionate impact on outsourcing due to factors such as switching costs -ie, if there are costs involved in moving from domestic sources of supply to a foreign source then a large appreciation of the currency of the importing country may result in a price differential vis-a-vis low-wage country suppliers which is large enough to compensate for the switching costs -and whether this mechanism has any impact on the economic fortunes of the less-skilled by increasing the 'threat' of outsourcing.
Our results show that UK imports from low-wage countries have a statistically significant influence on the share of the wage income and employment of the less-skilled, but that imports from the industrialised countries have no effect on the relative economic fortunes of the lessskilled. Both sets of results are therefore consistent with our expectations regarding the impact of outsourcing. We also find that the price of imports from low-wage countries relative to the price of UK products explains some of the rise in UK inequality. It may be the case that this relative price term captures the 'threat' of increased competition from low-wage countries (and the associated 'threat' of increased opportunities for reducing labour costs via outsourcing) arising from the large appreciation of sterling. Therefore, as an alternative to reducing labour costs by outsourcing, this increased 'threat' may have encouraged other firms to implement measures which restrain the wages -and perhaps terminate the employment -of less-skilled workers in order to remain competitive against low-wage countries. At the same time, the 'threat' of outsourcing may have made it considerably easier for firms to obtain the agreement of their workforce for the implementation of such measures.
In summary, this paper provides some evidence that outsourcing may have damaged the economic fortunes of the less-skilled in the UK. For the period 1970-83 (Charts 1 and 2 in the paper show that most of the change in the relative wages and employment of the less-skilled in the UK occurred between these dates), we estimate that outsourcing may account for around 40% of the rise in the wage-bill share of skilled workers and approximately one third of the increase in their employment share in the UK textiles sector. We also show that when assessing the impact of outsourcing the source of imports matters. For the UK, it seems that using aggregate imports to capture outsourcing may be misleading and that disaggregation of imports in order to identify low-wage country sources of supply is necessary. In addition, we find some evidence that low-skill sectors such as textiles are more likely to be influenced by outsourcing than higher-skill sectors and that large currency appreciations may have a disproportionate impact on the economic fortunes of the less-skilled, partly by creating an increased 'threat' of outsourcing.
INTRODUCTION
The decline in the relative economic fortunes of unskilled workers in the USA over the past two decades has been extensively documented and analysed.
1 Studies based upon the traditional neo-classical trade theory have tended to conclude that the increase in imports from low-wage countries has played, at most, a minor role in this development. However, more recent econometric research based on the notion of outsourcing, where firms reduce costs by moving low-skill-intensive production activities to low-wage countries, does find a significant impact of trade on the relative employment and wages of unskilled workers in the USA (see Hanson, 1995 and . Casual but direct evidence also suggests that outsourcing plays a significant role in modern production, for example: Nike only employs 2,500 persons in the USA for marketing and other headquarters services, whereas about 75,000 persons are employed in Asia producing shoes that are sold to Nike; General Electric currently imports all of the microwaves marketed under their brandname from Samsung in Korea (Magaziner and Patinkin, 1989) . Outsourcing is also claimed to be an important activity in industries such as footwear (Yoffie and Gomes-Casseres, 1994 , case 7), textiles 2 (Waldinger, 1986; Gereffi, 1993) , and electronics (Alic and Harris, 1986) . Many of the above examples -such as the General Electric case -also illustrate that outsourcing applies to finished goods as well as intermediate inputs.
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In the UK the relative wages and employment of the low-skilled have also fallen dramatically during the 1980s. During that decade the real earnings of the top tenth of male earners in the UK rose at a rate five times faster than that of the earnings of the bottom tenth of male earners. 4 The unemployment rate of less-skilled males in the UK rose from 6.4% in the mid1970s to 18.2% by the mid-1980s, whereas over the same period the unemployment rate of skilled males only rose from 2.0% to 4.7% (Nickell, 1996) . Although the rise in UK wage inequality has occurred in a number of directions, the most significant widening of relative wages has been between skilled and unskilled workers.
Research into the causes of this deterioration in the economic fortunes of the less-skilled in the UK typically finds that increased trade with the low-wage countries has had very little impact on either the employment or relative wages of low-skilled workers (for example, Machin et al, 1996 and Haskel, 1996a,b) . 5 However, in this paper we follow a different approach to previous UK studies and examine the impact of outsourcing on the relative wages and employment of the less-skilled in the UK. In contrast to previous studies of the USA, which use total imports to proxy outsourcing, we separately identify imports from industrial countries, and those from low-wage countries (as outsourcing to industrial countries is unlikely to directly adversely effect the relative fortunes of unskilled workers). Anderton and Brenton (1998a) show that during the 1980s and early 1990s the low wage countries increased their shares of UK imports across a whole range of sectors, including those typically treated as skilled intensive, such as machinery, but that this growth was uneven across different industries. Hence, we also investigate whether the impact of outsourcing has been the same across both skilled and unskilled-intensive sectors.
4 Source: OECD Employment Outlook July 1993, pp. 157-184, Table 5 .3. 5 The work of Wood (1994) is one obvious major exception.
THEORETICAL FRAMEWORK AND METHOD

Theoretical framework
Two main explanations are frequently offered for the apparent shift in demand away from low-skilled workers in industrial countries, which, it is commonly perceived, has contributed to an increase in wage inequality in countries with relatively flexible labour markets (the USA and the UK) and a rise in unemployment for such workers in countries with more rigid labour markets (continental Europe). Firstly, that skill-biased labour-saving technical progress has reduced the relative demand for unskilled workers; second, that increased international trade with nations with an abundant supply of low-skill and low-wage labour has decreased the demand for low-skilled workers in the advanced industrialised countries. Standard trade theory suggests that both of these factors could be responsible for the decline in the fortunes of low-skilled workers in industrial countries and that empirical analysis is required to identify the relative importance of each.
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Traditional trade theories primarily explain movements in relative wages across industries, whereas what also needs to be explained is the dramatic fall in the relative wages and employment of unskilled workers within sectors. Indeed, the observed shift away from the use of unskilled labour within industries is in contradiction with trade being the cause of rising inequality in the traditional model. If trade with low-wage countries has reduced the relative wage of unskilled labour then firms within all sectors have an incentive to use relatively more of this now cheaper factor. This has led a number of authors to conclude by deduction that biased technological change must be the principal cause of the shift away from the use of unskilled labour. However, the impact of globalisation appears to be more complicated than is allowed for within the confines of standard factor proportions trade theory. We need to look more carefully at how firms within sectors respond to the more intense competition provided by increased imports from low-wage countries.
One explanation of how trade with low-wage countries may push down the relative wages and employment of unskilled workers within industries is provided by the notion of 'outsourcing'. Outsourcing occurs where firms take advantage of both the low-wage costs of relatively labour abundant countries and modern production techniques -whereby the process of manufacturing a product can be broken-down into a number of discrete activities -by moving the low-skill-intensive parts of production abroad, but continue to carry out the highskill-intensive activities themselves. 7 Once the low-skill activities have been performed the goods are then imported back from the low-wage countries and either used as intermediate inputs or sold as finished goods. Hence, trade with the low-wage countries via this route will shift employment away from less-skilled towards skilled workers in countries such as the UK, and put downward pressure on the relative wages and employment of low-skilled workers within industries. Feenstra and Hanson (1995) use industry import shares -imports as a share of consumption in each industry -as a proxy for outsourcing in the USA and the share of non-production workers in the total wage bill to proxy the relative demand for skilled workers in each industry. Using these variables, Feenstra and Hanson estimate that the growth of imports over the period 1979-87 explains between 15 to 50 per cent of the increase in the share of non-production labour in the USA. In this paper, we seek to empirically assess whether outsourcing has been an important phenomenon in the UK. We concentrate on the relative pay and employment of UK non-manual and manual workers in two broad sectors; textiles and non-electrical machinery. In common with most studies on this issue we define nonmanual workers as skilled and manual workers as less-skilled. Textiles are typically seen as requiring the intensive use of unskilled labour, whilst the production of non-electrical machinery is usually treated as using relatively large inputs of skilled labour. Charts 1 and 2 below show the proportions of the total wage bill and total employment accounted for by nonmanual workers in our two sectors for the sample period [1970] [1971] [1972] [1973] [1974] [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] . The charts clearly show that in both sectors non-manual workers increased their share of the wage bill and employment during the sample period.
7 "Moving the low-skill-intensive parts of production abroad" does not necessarily mean that the firm is involved in outward foreign direct investment, it can also mean that the low-skill parts of production are closed-down and replaced by imports, of intermediate or finished goods, from low-wage countries. 42 1970 1972 1974 1976 1978 1980 1982 1984 1986 Non-manual employment share Non-manual wage bill share 1972 1974 1976 1978 1980 1982 1984 1986 Non-manual wage bill share Non-manual employ share
Our approach is to econometrically estimate the impact of outsourcing using a proxy variable similar to Feenstra and Hanson (1996) . However, Feenstra and Hanson (1996) proxy outsourcing by the share of imports in total USA consumption from all countries, which implicitly captures the outsourcing of USA production to advanced industrialised countries as well as to the low-wage countries. However, there is no obvious reason why firms would outsource low-skill-intensive activities, which is a key mechanism by which outsourcing may affect the demand for the less-skilled, to advanced industrialised countries which are relatively abundant in skilled labour. Consequently, in this paper we examine whether the source of imports matters. We therefore disaggregate UK imports according to individual supplier countries and construct an import share term for different groups of countries -ie, industrialised and low-wage countries -for each 4-digit industry within the broader categories of textiles and non-electrical machinery. Thus, we explicitly identify imports solely from low-wage countries and use this as a variable for explaining changes in the relative wages and employment of the low-skilled in the UK, and thereby more accurately proxy outsourcing to low-wage countries.
We also investigate two other closely related hypotheses. First, given that one might expect low-skill-intensive industries (such as textiles) to be more prone to outsourcing than highskill-intensive sectors, we investigate whether the degree of outsourcing differs across industries. Second, we also consider whether the large appreciation of sterling in the early 1980s had a disproportionate impact on outsourcing due to factors such as switching costsie, if there are costs involved in moving from domestic sources of supply to a foreign source then a large appreciation of the currency of the importing country may result in a price differential vis-a-vis low-wage country suppliers which is large enough to compensate for the switching costs -and whether this mechanism has any impact on the economic fortunes of the less-skilled by increasing the 'threat' of outsourcing.
Data and econometric analysis
Following Hanson (1995 and , we seek to assess whether industry import shares have contributed significantly to the determination of the within-sector relative wages of low-skilled workers in the UK. We also estimate equations which explain the relative employment of low-skilled workers. Following the approach of Berman et al (1993 Berman et al ( , 1994 , and assuming capital to be a fixed factor of production, we start from a variable cost function in translog form
where C i is variable costs in industry i, Y i is output in industry i, K i is the capital stock in industry i, W ij is the price of variable factor j and T represents technology in industry i.
Cost minimisation generates the following linear equations for the factor shares (S):
Finally, differencing (denoted by d) generates
assuming homogeneity of degree one in prices imposes
which generates with two variable factors, j and k
In our empirical application of the above model we have two variable factors of production, low-skilled (manual) workers and higher-skilled (non-manual) workers, and adopt a similar approach to Machin et al (1996) by estimating the following wage bill share equation using disaggregated industry data pooled over both time and eleven 4-digit industries:
Where: SW it is the share of the wage bill of the high skilled
hs it WB hs it WB hs it is the wage bill of the higher skilled (ie, non manual).
WB ls
it is the wage bill of the lower skilled (ie, manual).
R&D it-1 is research and development expenditure which is included as a proxy for technological change, MS it is the share of the value of domestic demand for the output of industry i accounted for by imports, D it is a set of time dummies included to capture any company preferences for nonmanual or manual workers common across industries for a given year, U is an error term.
The MS term is included to capture the impact of outsourcing at the industry level. Following the discussion above, in addition to including the share of total imports we also disaggregate imports by their source and experiment with two other versions of MS:
1. MSI = imports from industrialised countries. 2. MSV = imports from the NICs and very-low wage countries, that is, Singapore, S. Korea, Taiwan, Hong Kong plus the former Comecon countries, China and other Asian developing countries, Latin America and African countries. Hanson (1995, 1996) justify the inclusion of the MS term in the wage bill share equation by arguing that merely including the factors derived from a traditional translog cost function will not capture other factors, such as outsourcing, which may influence a firm's demand for skilled labour. Given that outsourcing to low-wage countries is claimed to push the range of activities performed by domestic industry away from low-skill towards high-skill tasks, the MS term can be interpreted as representing a reduced-form relationship between outsourcing and a firm's unit input requirement for skilled labour.
8
Note that our wage-bill share equation does not include the relative wage rates for the two types of labour mainly because relative wages are unlikely to be exogenous and there is also the problem of the definitional relationship between the dependent variable (the share of the wage bill) and the relative wage term. In addition to the wage share equations we also estimate the following employment share equation
where SE it is the share of high-skilled workers in total employment in sector i RW it is the wage of the high-skilled workers relative to the low-skilled.
Although the derivation of this equation is less satisfactory from a theoretical point of view, it should provide interesting empirical insights in addition to the wage bill equations and allows us to compare our results with those of previous studies, such as Machin et al (1996) , who also estimate employment share equations.
Data
We use disaggregated wage and employment data, taken from the UK Census of Production and converted to the International Standard Industrial Classification (ISIC), for the two broad 
EMPIRICAL RESULTS
We begin by examining the importance of our different measures of import penetration in explaining changes in the share of the wages and employment of the higher-skilled in the UK textiles and non-electrical machinery sectors. We first estimate our basic equations (6) and (7) using total import penetration but we exclude the R&D term from our specifications (due to apparent multicollinearity with the capital stock term -this is discussed in more detail below). The results, shown in column 1a in Tables 1 and 2 for the wage bill and employment share specifications respectively, suggest that total import penetration has not significantly affected changes in the relative wages and employment of the low-skilled in our limited sample of UK sectors. We then investigate the role of imports from specific groups of countries by experimenting with our import penetration measures for industrial and lowwage countries. We consistently find that only the import penetration term for the low-wage countries is positively signed and statistically significant (a positive sign means that an increase in import penetration from low-wage countries pushes down the relative wage bill and employment shares of the less-skilled). 10 For example, the results in column 1c of Tables   1 and 2 show that imports from the low-wage countries (MSV) have a statistically significant influence on the share of the wage income and employment of the less-skilled, whereas the results in column 1b show that imports from the industrialised countries (MSI) have no effect on the relative economic fortunes of the less-skilled. Both sets of results are therefore consistent with our a priori expectations regarding the impact of outsourcing.
9 A more comprehensive description of the data are available in Anderton and Brenton (1998b) and the Data Appendix provides details of the eleven 4-digit sectors.
Our results therefore differ from those of Hanson (1995, 1996) -who find a significant role for total imports in explaining wage inequality in the US -as we demonstrate that for the UK it is important to disaggregate UK imports according to the country of origin.
However, the difference between these two sets of results may be explained by differences in the structure of trade for the two countries. For example, almost one half of total US imports currently come from non-industrial countries, whilst only 24 per cent of UK imports came from these countries. So, even though low-wage countries typically comprise a relatively small share of UK imports, increased trade with these countries appears to have had a significant impact on the relative wage and employment opportunities of the less-skilled.
The wage bill share equations (Table 1) show that a change in output is negatively signed and a change in the capital stock is positively signed, but both variables are not statistically significant.
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The signs for these two variables conform with our priors as we expect complementarities between capital and skill and a short-run decline in output tends to hurt the wages and employment of the less-skilled relative to the skilled. 12 Furthermore, the employment share equation (Table 2) shows that an increase in the relative wages of skilled workers does indeed decrease the relative demand for skilled workers. In general, the equations perform fairly well with an R-squared usually exceeding those reported in Machin et al (1996) .
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Column 2 in tables 1 and 2 shows the results when we include the R&D technology proxy along with the MSV term, but we exclude the capital stock term as the inclusion of both terms tends to decrease the 't'-statistic of both variables (possibly due to multicollinearity).
14 It can be seen that the R&D term has a positive sign in both specifications -which is consistent with the idea that skill-biased labour saving technological progress has damaged the relative economic fortunes of the less-skilled -but it is not statistically significant (although the t-statistic is usually above 1). Again, the low-wage country import penetration term is strongly significant and positively signed regardless of whether or not the R&D term is included.
Our earlier tests showed that it is acceptable to impose a common slope parameter across all of the different sectors, but this is a joint test of all of the slope parameters and it may be the case that some of the parameters differ between the textiles and non-electrical machinery production industries. Therefore, in contrast with previous empirical studies in this area, which usually assume that trade with low-wage countries affects all industries equally, we examine whether there are differences across sectors. In particular, we investigate whether non-electrical machinery production is less prone to outsourcing relative to the textile 13 In general, we experiment with various versions of key variables (ie, lagging variables or using log versions, etc) and the results reported in the tables are for the best performing versions. For example, we experimented with equations (6) and (7) by using a non-logged version of the import penetration term. The non-logged MSV import penetration terms remained strongly significant with parameters (t-statistics) of 0.4368 (2.28) and 0.4446 (3.18) for the wage bill and employment shares respectively and the parameters and t-statistics of the other variables in the equation remained virtually unchanged (however, in subsequent equations we prefer to use the logged version of the MSV term as this delivers a higher R 2 ). 14 Consequently our procedure throughout this paper is to show the results including the capital stock and R&D terms separately but not together. This procedure has the added advantage that whenever we exclude the R&D terms we also benefit from a longer sample period. industry (which is possible given that textiles is usually viewed as low-skill-intensive and machinery as high-skill-intensive).
The first two columns in Tables 3 and 4 show estimates of equations (6) and (7) (the first including the capital stock, the second with the R&D term) but with a dummy variable for import penetration from low-wage countries in non-electrical machinery production (that is, dlnMSV nem,t = dlnMSV it multiplied by a dummy variable with a value of 1 for non-electrical machinery production sectors and 0 otherwise). Both the wage bill and employment share equations show a negative parameter for dlnMSV nem,t suggesting that non-electrical machinery production may be less prone to outsourcing relative to textiles. The parameter on dlnMSV nem,t is roughly half the magnitude of that on the aggregate dlnMSV it term (however, it should be noted that dlnMSV nem,t is only sometimes statistically significant at the 10 per cent level of significance).
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We also investigated the impact of import prices by replacing the import penetration variable (MSV) with disaggregated relative price (RP) terms -ie, the price of UK imports relative to the UK domestic price for the same product broken down into the same three categories as the import penetration terms (total imports, imports from industrial countries and imports from low-wage countries). 16 None of the relative price terms were statistically significant.
Thus, whilst we find that the quantity of imports from low-wage countries affects relative wages and employment for the low-skilled in the UK, import prices do not seem to matter.
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However, given that Charts 1 and 2 show a distinctly large increase in inequality in the early 1980s, we also investigated whether there was a disproportionate response to the decline in relative import prices resulting from the large appreciation of sterling at this time. 18 If there are switching costs involved in moving from a domestic source of supply to a foreign sourcenote that the 'domestic supply' includes components and semi-finished products made inhouse -then a large appreciation may result in a substantial price differential between these competing sources sufficient to cover these costs and encourage a disproportionate rise in outsourcing (alternatively, the increased price differential may be sufficient to compensate for product quality differences between low-wage countries and the UK). 19 We therefore replaced the import penetration variables in our basic wage share and employment equations with terms comprising the relative price multiplied by annual dummies from 1978 onwards. Again the relative price effects did not have a statistically significant impact upon wage bill or employment shares. However, a particularly large negative effect, sometimes statistically significant at the 10 per cent level, was found for the year 1980 which represents the peak of the sterling appreciation (again, this was only for the term capturing the relative price of imports from low-wage countries).
Given that the UK textile industry was particularly badly hit by the appreciation of sterling in the early 1980s, 20 we tested for differences in relative price elasticities across sectors by reestimating our equations and incorporating a single 1980 relative price dummy for the textiles industry alone (ie, dlnRPV80 tx,t = dlnRPV, the relative price of imports from low-wage countries, multiplied by a dummy variable with a value of 1 for the textile sectors in 1980 and 0 otherwise). The dlnRPV80 tx,t term was statistically significant and indicates that the textile industry may have been disproportionately affected by outsourcing due to the large deterioration in UK relative price competitiveness against low wage countries in the early 1980s. 21 Of course, this effect should be picked up -at least partly -by an increase in the import penetration term, so we then added the dlnRPV80 tx,t term to equations 1 and 2 of Tables   3 and 4 to see if the relative price term was still significant even when the import penetration term is included, and the results are shown in columns 3 and 4. 22 The results show that the dlnRPV80 tx,t and dlnMSV terms are both statistically significant and suggests that the relative price term captures other effects in addition to the increase in import penetration. It may be the case that the relative price term in columns 3 and 4 captures the 'threat' of increased competition from low-wage countries (and the associated 'threat' of increased opportunities for reducing labour costs via outsourcing) arising from the large appreciation of sterling.
Therefore, as an alternative to reducing labour costs by outsourcing, this increased 'threat' may have encouraged other firms to implement measures which restrain the wages -and be difficult to reverse even if the large appreciation is fully reversed as UK producers are now familiar with the quality of goods not previously imported.
20 Anderton (1997) shows that approximately one quarter of a million jobs were lost between 1979-1984 in the UK textiles sector. 21 A similar term for the non-electrical machinery sectors was not statistically significant. 22 It is worth noting that the capital stock and R&D terms both become statistically significant at the 10% level of significance in the employment share equation when these sector-specific dummies are included. Thus, equation (4) in Table 4 suggests that investment in R&D, which proxies technological change, may also explain some of the decline in the relative employment opportunities of low-skilled workers in these sectors.
perhaps terminate the employment -of less-skilled workers in order to remain competitive against low-wage countries. At the same time, the 'threat' of outsourcing may have made it considerably easier for firms to obtain the agreement of their workforce for the implementation of such measures. Hanson (1995 and conclude that outsourcing may explain between 15 to 50 per cent of the increase in the wage bill share of skilled workers in the USA. For the period 1970-83 (Charts 1 and 2 show that most of the change in the relative wages and employment of the less-skilled in the UK occurred between these dates), we estimate that outsourcing may account for around 40% of the rise in the wage-bill share of skilled workers and approximately one third of the increase in their employment share in the UK textiles sector.
COMPARISONS WITH PREVIOUS WORK
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In contrast to our results, neither Haskel (1996a,b) nor Machin et al (1996) find a significant impact of trade on the relative wages and employment of the less-skilled in the UK. However, neither study uses trade data which separately identifies imports from low-wage countries, nor do they test for differences across sectors. 24 Haskel (1996a,b) and Machin et al (1996) conclude that technology and changes in labour market institutions explain the bulk of the declines in the economic fortunes of the less-skilled in the UK (both studies find that declines in union density are associated with a decline in the relative employment and wages of less-23 For simplicity these calculations are based upon the change in the non-logged MSV term between 1970 and 1983, and then multiplying this value by the appropriate parameter (ie, 0.4368 and 0.4446 for the wage-bill and employment shares respectively) and expressing this as a proportion of the change in the wage bill and employment shares of non-production workers in the Textiles sector during the same period. skilled workers). However, one might argue that the bulk of the decline in the relative employment of the less-skilled occurred too early in the 1980s to be caused by a decline in union power proxied by the fall in union density. Indeed it seems more plausible that the decline in trade union density was the outcome of the relative employment decline of production workers, which begs the question as to what caused the job losses of the lessskilled in the UK in the early 1980s. This paper suggests that 'outsourcing' to low-wage countries provides a significant part of the answer.
SUMMARY
Although it should be noted that this study only looks at a small part of UK manufacturing, we do find some evidence that outsourcing may have damaged the economic fortunes of the less-skilled in the UK. We have shown that when assessing the impact of outsourcing the source of imports matters. For the UK, it seems that using aggregate imports to capture outsourcing may be misleading and that disaggregation of imports in order to identify lowwage country sources of supply is necessary. In addition, we find some evidence that lowskill sectors such as textiles are more likely to be influenced by outsourcing than higher-skill sectors and that large currency appreciations may have a disproportionate impact on the economic fortunes of the less-skilled, partly by creating an increased 'threat' of outsourcing. =value of total UK imports divided by UK domestic sales plus total imports for sector i; MSI it =as for MS but only imports from advanced industrialised countries; MSV it =as for MS but only for imports from the NICS and the very low-wage countries; SE it = employment of non-manual relative to manual workers in sector i; RW it = wage rate of non-manual workers relative to manual workers in sector i. NOTES TO TABLES 3 and 4: dlnMSV nem,t = dlnMSV it multiplied by a dummy variable with a value of 1 for non-electrical machinery sectors and 0 otherwise; dlnRPV80 tx,t = dlnRPV i,t multiplied by a dummy variable with a value of 1 for textile sectors in 1980 and 0 otherwise.
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DATA APPENDIX: 4-DIGIT SECTORS
We pool the data across eleven ISIC sectors (six in the textiles industry and five in the nonelectical machinery production industry) over an annual sample period from 1970 to 1986. Given that we lose one observation because we estimate a first difference model, our estimation period 1971-1986 therefore provides us with 176 observations (ie, 16*11). Estimates including the R&D term are based on 143 observations over the sample period [1974] [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] UK data from the Census of Production are first classified to a common UK SIC as the data are defined in terms of the 1968 UK SIC (ie, Minimum List Headings: MLH) for the first part of the sample period but defined in terms of the 1980 UK SIC (Activity Headings: AH) in the latter part of the sample period. Therefore, the first task is to compile consistent industry series for the whole sample period by linking the MLH and AH series. This was achieved by following the CSO's Standard Industrial Classification Revised 1980 : Reconciliation with Standard Industrial Classification 1968 (CSO, 1980 which gives the correspondence between the AH and MLH series. In cases where only a proportion of the MLH should be allocated to the appropriate AH we calculate the relevant proportion by using the 1979 Census of Production data which was published on the basis of both SIC 1968 and SIC 1980 (hence we have an overlapping observation for the SIC 1968 and 1980 classifications). The second step was to 'map' the consistent UK SIC series to the above ISIC classifications (using a similar methodology to that in Anderton, 1996b) .
